
Jan. 17, 1950 P. F. SHARP 2,495,024 
APPARATUS FOR PROCESSING SUBSTANCES 
CONTAINING CRYSTALLIZABLE MATERIAL 

Filed Sept. 19, l946 4. Sheets-Sheet l 

5. KS a 12 
N Š (SXS 

1 S Seesa g 3A Sese SNS 
3-1, NSEEESs. M 29 
silis); f62 A. WAN 

Hazfi is a to C. 60 

ESE 
S2 rease 

(NS 

Na 2 2 

M N 

E2 2 S. 
2 2 

NS Crs ES (e. 
2. SS ŠNŠSSSW3 

35 2A S. 

S 

s 2 
Nip 
SZZ 

    

  

  

  

    

    

  



2,495,024 P. F. SHARP 
APPARATUS FOR PROCESSING SUBSTANCES 
CONTAINING CRYSTALLIZABLE MATERIAL 

Jan. 17, 1950 
4. Sheets-Sheet 2 Filed Sept. 19, 1946 

  



Jan. 17, 1950 P. F. SHARP 2,495,024 
APPARATUS FOR PROCESSING SUBSTANCES 
CONTAINING CRYSTALLIZABLE MATERIAL 

Filed Sept. 19, 1946 4. Sheets-Sheet 3 

A --- INVENTOR. 
& /zzz/A'97zz//), 

  



Jan. 17, 1950 

Filed Sept. 19, l946 

P. F. SHARP 2,495,024 
APPARATUS FOR PROCESSING SUBSTANCES 
CONTAINING CRYSTALLIZABLE MATERIAL 

4. Sheets-Sheet 4 

INVENTOR. 

BY 

, 

  

  



Patented Jan. 17, 1950 2,495,024 

UNITED STATES PATENT OFFICE 
2,495,024 

APPARATUS FOR PROCESSING SUBSTANCES 
CSONANNG. CRYSTALLIZABLE MATERTAL 

Patai F. Sharp, Piedmont, Calif., assignor to 
Golden State Company, Ltd., San Francisco, 
Calif., a corporation of Delaware 

Application September 19, 1946, Serial No. 69,955 
(C. 23-273) 10 Claims. 

This invention relates to new and useful ap 
paratus for producing fine crystals in supersatu 
rated solutions and pertains more particularly to 
apparatus for contacting the SuperSaturated SO 
lution with a seed base surface whereby crystal 
growth is induced. 
According to one prior method, lactose crystals 

have been produced in Sweetened condensed milk 
by agitating the same after seed crystals of pow 
dered lactose have been added thereto and While 
such milk is Supersaturated as to lactose. This 
method, however, is not capable of producing 
crystals which are sufficiently fine nor of pre 
venting the growth of large crystals, the presence 
of which in food products, such as condensed 
milk, is highly objectionable. The use of such 
method has nevertheless resulted in the produc 
tion of crystals which are finer than those pro 
duced by methods not employing agitation. 
An additional objection to the use of methods 

employing powdered seed material followed by 
agitation is that the crystals first coming into 
existence are allowed time to grow to an extent 
which materially lessens the degree of SuperSatu 
ration before other crystals come into existence. 
The present invention provides an apparatus 

which meets and overcoines the above-stated dis 
advantages and constitutes Seeding equipment 
Superior to that heretofore known and USed. 

It is an object of this invention to provide seed 
ing apparatus which is capable of producing a 
multiplicity of fine, impalpable crystals of lactose 
in Sweetened condensed milk and similar milk 
products. 

It is a further object of this invention to pro- 3: 
wide seeding apparatus that does not add any 
extraneous material to the product being treated. 

It is a further object of this invention to pro 
Wide a Seeding apparatus which may be inclosed 
and from which air nay be excluded, Whereby 
Oxidation of any components of the Solution being 
treated, may be prevented. 

It is a further object to provide a seeding ap 
paratus that can Seed condensed milk or any 
useful concentrate of nik SuperSaturated with 
lactose, such as concentrated whole Inik, skin 
inilk, whey and lactose Solutions. 

It is a further object of this invention to pro 
wide a, seeding apparatis in the use of which the 
Soilation being treated is split into Guinnerous Smal 
Streams which are individually treated simulta 
neously to rapidly produce in large Volume a Wel 
Seeded product. 

It is a further object of this invention to pro 

2 
duce sanitary seeding apparatus, capable of easy 
disassembly and rapid cleansing. 
Other objects and advantages not Specifically 

enumerated will be apparent to one skilled in this 
art as the following description proceeds. In the 

... accompanying drawings there is set forth, by 
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way of illustration, certain preferred enbodi 
nents of this invention. 
In the drawings 
Figure is a vertical cross sectional view of 

one embodiment of this invention showing an as 
sembled seeding machine which has a plurality of 
seed crystal-bearing discs mounted for movement 
With respect to suitable Scraping devices. 

Figure 2 is a plan view of one of the seed 
crystal-bearing discs employed in the device ill 

... lustrated in Figure 1. 
Figure 3 is a cross-sectional view of the disc 

shown in Figure 2, taken on the line 3-3 of Fig 
ure 2 and looking in the direction of the arrows. 

Figure 4 is an enlarged fragmentary, cross-Sec 
tional view of the seed crystal-bearing Surface of 
the disc. 

Figure 5 is a plan view of the scraping element 
illustrated in the device of Figure 1. 

Figure 6 is a cross-sectional view of the scraper 
element taken on the line 6-8 of Figure 5 and 
looking in the direction of the arrowS. 

Figure 7 is a perspective view of a modified form 
of the present invention which has a base and 
a SWinging Scraper. 

Figure 8 is a perspective view of a further 
modified form of this invention and illustrates a 
device having a rotating roll and suitable scrap 
ing mechanism. 

Briefly stated the present invention comprises 
a, base element, such as a plate, cylinder, or the 
like, which acts as a carrier for embedded seed 
crystal material presented as a part of the Sur 
face of the base element, and a scraping and 
rippling element positioned so as to Sweep the 
entire Seed crystal Surface free of the crystals 
which have been formed through contact with 
the crystal surface and the Supersaturated lig 
Lid associated therewith. The SWeeping action 
may be caused by a relative movement, between 
the base element and the scraping and ripping 
element, such action being preferably controlled 
So as to give the solution a predetermined period 
of contact with the seed crystal Surface. 

In practicing this invention advantage is taken 
of the discovery constituting the invention set 
forth in applicant's co-pending application Serial 
No. 686,155, filed July 25, 1946, and entitled 
'Method of crystallizing crystallizable Sub 
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stances.' From a study of that application it 
will be noted that the process therein disclosed 
involves the steps of bringing a Supersaturated 
solution of the crystallizable material into Con 
tact with a preformed crystal bed and causing 
crystals to form and grow on said bed while at 
the same time repeatedly and promptly renoving 
such crystals from said bed substantially as rap 
idly as they are formed. This process is produc 
tive of a large number of very Small Crystals and 
results in a crystallizing action which substan 
tially eliminates the supersaturated condition of 
the solution without, however, producing crystals 
which are palpable in character. 
The apparatus of the invention is especially 

adapted to carry out the process of Said above 
identified invention, and comprises as essential 
elements a crystal bed member and a Scraping 
and rippling member. 
The crystal bed member may be of any Suitable 

construction provided, however, that it presents 
a bed surface in which may be embedded or other 
wise held a quantity of crystal material of a type 
appropriate to the action to be performed. This 
member may be cylindrical, flat, or of any other 
Suitable shape and the crystal holding means 
may be in the form of grooves, holes, or other in 
dentures or irregularities formed in the Surface 
thereof. 
The scraping and rippling member may con 

prise any suitable mechanical means, such as a 
blade or wire which can be passed over the 
Crystal bed surface So as to cause the formed 
crystals to be dislodged therefrom and picked up 
and carried in the layer of Surrounding material 
and to be tumbled, rolled and otherwise moved 
therethrough in a manner to act as seed mate 
rial in the further crystallization to be carried 
out in the Solution. 
The tumbling or rolling action referred to is 

that which results from the scraping device 
plowing through the layer of material on the bed 
and causing at least a portion of the material to 
pass over the top of the device. This action is 
Similar to the rippling action of a fluid passing 
in a thin layer over an edge or bar. Hence the 
term "rippling' has been employed in designat 
ing the type of member preferred for this inven 
tion. 
The two members, that is to say, the crystal : 

bed member and the scraping and rippling mem 
ber, are to be so mounted that one member has 
relative movement with respect to the other. This 
invention contemplates that such movement can 
be accomplished by any desirable mechanical ar 
rangement including installations in which the 
bed may move while the scraping and rippling 
device is held stationary, installations in which 
the scraping and rippling device only is moved, 
and installations in which the necessary relative 
movement is Supplied by some movement of both 
members. 

It is to be understood, therefore, that the 
apparatus can take many different forms and 
may in certain instances have a housing, while 
in other instances a more or less open device may 
be preferred. Furthermore, when Wires or the 
like are used for the scraping and rippling device, 
any number thereof may be employed without de 
parting from the teachings of this invention. 
In order better to understand the actual con 

struction that may be successfully employed in 
practicing this invention, reference will now be 
made to certain specific examples which are here 
illustrated and described in detail. The inven 
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4. 
tion is not to be limited by these illustrative dis 
closures, as the devices may have many different 
forms as hereinabove indicated and Still embody, 
as essential element, a crystal bed member and a 
cooperating Scraping and rippling member, as 
herein taught. 
For a detailed showing of one embodiment of 

this invention, reference will now be made to 
Figures 1 to 6, inclusive, of the drawings which 
illustrate a seeding device which comprises a 
cylindrical housing B closed at the top by a cover 
40 and preferably has its longest axis disposed 
vertically. The housing 3 may be formed with 
an integral bottom Section provided with a 
flow opening 2 and inlet conduit 3 preferably 
equipped with a sanitary beveled fitting 4. A 
flow line 5, through which the desired solutions 
may be introduced, is adapted to be received in 
the fitting 4. Section of housing 40 is formed 
with a cylindrical central portion 6 extending 
downwardly and forming a packing casing dis 
posed Coaxially with the vertical central axis of 
the housing 0. Cylindrical portion 6 is pro 
Wided with an axial bore 7 adapted to receive 
One end 62 of the shaft 6 and is preferably 
counterbored, as shown, to provide a suitable 
Space in which packing rings a or other pack 
ing may be mounted and held by a suitable re 
tainer ring 8. 

Retainer ring 8 is preferably formed with lat 
erally extending ears 9 by which said ring may 
be releasably fastened in place, by swing bolts 
2 or other means pivotally attached as at 20d. 
to ribs or brackets on the bottom section of 
Saici housing . The retainer 8 preferably car 
ries a suitable bearing ring 2 having an inside 
diameter Suitable to accommodate the shaft 8. 
The housing C is provided internally with a 

rib a which prevents rotation of the scraping 
and rippling member 50. 
Mounted inside of the housing f, at the lower 

central portion thereof, is a supporting means 22 
preferably consisting of four pins spaced 90 de 
grees apart and rigidly mounted in the bottom 
section f of housing 0. Each pin is preferably 
provided with a horizontal slot 23, cut therein as 
ShoWn, which with the other slots accommodates 
the edge portions of a washer 24. 
Supported on cylindrical portion f6 is a thrust 

Washer 24 of a diameter greater than the por 
tion 6 and having its peripheral section freely 
rotatable in said slots 23. Washer 24 has an axial 
bore of a diameter which will accommodate the 
section 62 of the shaft 6 f. 
A supporting ring 25 is preferably mounted at 

the bottom of the housing 0 and is formed with 
an Upper horizontal face 26. 
The housing ) is formed with an external 

flange 27 surrounding the top section thereof, 
which forms a seat 28 for cover plate 40 and a 
Suitable Sealing means such as an annular gasket 
29 provided between housing ) and cover 46. 
The cover 4 preferably is held on housing f) 

by suitable releasable fastening means such as 
SWing bolts 3 and nuts 30, the former of which 
are pivotally attached at their bases to lugs 32 
by means of pins 3 a. The cover 40 is formed 
with a central hub member 4 and preferably 
with integral reinforcing ribs 42. 
Hub member 4 is provided with a central bear 

ing opening 43 which is provided with annular 
grooves 44 adapted to carry suitable annular seal 
ing means 45 such as washers, or the like. The 
upper extremity of the hub member 4? is, pref 
erably, counterbored at 46 to accommodate a 
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liquid collecting manifold 4F which is seated on 
the horizontal upper face provided by the coun 
terbore. A ring 48 is provided in the counterbore 
for holding the manifold 47 by means of a leak 
proof or press fit with hub member 4, and the 
manifold. Manifold 4 communicates. With an 
outlet flow conduit 49 which is preferably equipped 
with a sanitary beveled coupling 49a, adapted to 
receive a suitable flow line (not shown). 

Inside of the housing there is mounted a 
series of vertically spaced scraping and rippling 
elements 58. Referring to Figures 5 and 6 of the 
drawings, it will be seen that each element 50 
comprises two concentric rings 56 and 5 and a 
plurality of radial connecting elements 55. The 
rings 56 and 5 of the lowermost element 59 in 
the bottom of housing 0, rest on the pins 22 and 
the upper surface 26 of the support ring 25, re 
spectively. The outer rings 5 have an inner 
diameter slightly greater than that of the seed 
crystal-bearing elements 80 of the rotating unit 
60, and an outer diameter substantially equal to 
the inner diameter of housing O. Said outer 
rings. 5 have a height equal to the height of the 
hubs of the seed carrier element 89. The Outer 
circumferential faces of said rings 5 are provided 
With at least one peripheral keyway 52 which slid 
ably fits the internal rib fed in the housing 0. 
At spaced circumferential locations in the rings 
5 and 56 are aligned radial holes as shown at 
53 and 57, respectively, adapted to receive the con 
necting elements 55. The holes 53 and 5 are 
provided in the periphery of the rings 5 and 56, 
respectively, in two coaxial groups which are 
disposed on opposite sides of the horizontal cera 
tral plane of the element 5 with alternate holes 
staggered, as illustrated in Figure 6. 
The holes 53 in the ring 5 are counterbored at 

54 to accommodate suitable tensioning and hold 
ing means 58 for the connecting elements 55. The 
holding means 58 may be solder, screw caps, Or 
other suitable means. 
Connecting elements 55 are preferably small 

round wires or rods terminating at one end in a 
head 59 or the like. Elements 55 extend between 
the corresponding pairs of bores in said rings 
5 and 56, respectively, and are preferably placed 
under approximately fifteen pounds tension when 
fixed in position. 
The rotatable seed carrier unit 60 comprises 

a shaft. 6 preferably composed of four sections 
62, 63,64, and 65. In the illustrated form of the 
invention the section 62 is arranged to fit in the 
bearing in the cylindrical portion 6 of the 
housing 9. Packing Ta, forms a seal for the 
bearing. 

Section 63 is an enlarged fange portion pref 
erably formed integrally with the shaft 6 and 
having its lower surface 66 in supporting bear 
ing contact with thrust washer 24. The upper 
surface ST of flange 63 is formed with an annular 
channel 68 of semi-circular cross Section. 

Section 64 of shaft 6 f is the main Central 
section and is preferably Square or non-round and 
serves as a mounting for seed carrier discs 80 
which are placed thereon. The central openings 
in the discs. 8) are also square so as to prevent 
relative rotation between the discs 8 and the 
Shaft; 6. 
The discs 83 are employed in such number aS 

substantially to fill housing O. However, Suf 
ficient space is left at the top to accommodate 
at the upper end of the squared portion 64 of shaft 
S the tubular member or cup 69, which is also 
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6 
of the shaft. 6 is preferably cylindrical as shown 
at $5 and is provided With threads 9 adapted to 
receive: the nut which holds the Seeding discs 
on the shaft 6i. 
By referring to Figures 1, 2 and 3 of the dra W 

ing it will be noted that the illustrated embodi 
ment of the Seed carrier element comprises a cir 
cular disc 8: which has a central non-round hole 
3, adapted to slidably fit section 64 of shaft 6 
and an annular recess 82 on both faces, adjacent 
the hub, thereof. From their outer peripheries to 
their recesses 82, the discs 80 are preferably 
formed with slightly convex surfaces 83. These 
convex surfaces 83 have grooves 84 cut therein 
preferably in Spiral form in the manner shown. 

Recesses 82 in the seed carrier elements ter 
Ininate in shoulders 85 and are adapted to slid 
ably receive the hub rings 56 of the scraping and 
rippling unit 5). When discs 80 are mounted. On 
the shaft 6 the shoulders 85 are adapted to con 
tact, the corresponding shoulders of the next ad 
jacent disc. Openings 86 are provided in the 
shoulders 85 in. Such manner that when discs 
3 are mounted on shaft 6 they collectively form 
a plurality of continuous flow passages as shown. 
One or more such fiOW passages may be used. 
The surfaces of shoulders 85 are each formed 

with a liquid collection channel 8 of smaller 
diameter than openings 86 with which they com 
municate. Each channel 8, in conjunction with 
the next adjacent channel 8A, forms a horizontal 
annular liquid collection ring, located between 

... the Opposed faces of adjacent discs. 
Shoulders. 85 of the discS 80 are further pro 

vided with recesses or notches 88 preferably sym 
metrically arranged in such manner that each 
communicates with its corresponding opening 86. 
Each recess 88 forms with the corresponding re 
cess in the next adjacent disc a communication 
between the vertical passages or conduits formed 
by the openings 86 and the space between the 
convex faces of adjacent discs. 
A cup-like member 69 is mounted for rotation 

With the Shaft 6 and in Open Communication 
With the manifold 4 and preferably has four 
holes in its bottom adapted for alignment With 
the openings 86 in the topmost disc 89. Member 
S9 is adapted to fit the central opening 43 of the 
cover 40 and by contact with sealing means 45 
provide a leakproof journal for the rotating unit 
50. 
From the foregoing description it Will be seen 

that liquid introduc2d. into the housing through 
pipe 3 first foWs. OutWardly, and thence inwardly 
in contact with the disc Surfaces 83. The liquid 
next passes through the recesses 33 into chan 
neis 3 and through the openings 86. Finally, 
the liquid passes into the cup. 69 and out through 
the nanifold E and the Outlet 9 to a Suitable 
Stelage, place. 
The apparatus described above may be assemi 

bied in the following nanner. Housing is set 
in a brace or fraine (inot, Show) aid held in the 
desired position. The thrust Washer 24 and its 
associated pits 22 are placed in the housing 6 
and the pins 22 are pressed into recesses in the 
housing is provided therefor. Next, the Sup 
porting ring 2 is installed, and thereafter the 
Gwernost Scraping and ripping naenber it is 
slipped into place glided by the key Way 52 and 
the cooperating housing rib. c. ihe first unit 
to be put in place rests on the pij.S 22 as well as 
the Supporting ring 25. 

i he rotating eleient. S is next introduced 
fixed to rotate with the shaft. The extreme end 75 into the housing by first inserting the center shaft 
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6 from the top so that the lower end 62 thereof 
passes through bearing 7 and the flange 63 comes 
in contact with the washer 24. Next the first of 
discs 80 is placed on the shaft 6 and lowered 
until its bottom shoulder 85 comes in contact With 
the upper surface of the flange 63 on the shaft. 
At this point the liquid collection channel 8. On 
the bottom face of the first disc 8:) coincides With 
the corresponding channel 68 provided in the 
upper face of the fiange 63. In addition, the 
bottom convex surface of disc 80 is in contact 
with the upper group of wires 55 of the Scraping 
and rippling member 5). 

Next, the Second Scraping and rippling nem 
ber 50 is lowered into the housing until the outer 
ring 5 thereof rests upon the corresponding ring 
5 of the first Scraping and rippling member 
placed in the housing. When the members are 
thus associated the inner ring 56 of the Scraping 
and rippling member 50 occupies a part of the 
space provided by the recesses 82 in the adjacent 
discs 89. 

Alternately, discs and scraping and rippling 
members are set in the housing until the housing 
0 is filled. The cuplike member 69 is the next 
member mounted on the square portion 64 of the 
shaft 6. The discs and the cup-like member are 
finally locked rigidly in place by Spanner nut . 
The cover 40 is then lowered into place so that 

the cup-like member 69 extends through the 
central opening 3 thereof and communicates 
directly with the manifold 47. The cover is then 
locked in position by nuts 3G and Swing bolts 3. 
The botton journal of the device is next made 

...tight by the insertion of suitable packing a 
and by clamping the packing in place by means 
of a retainer ring 8 held by nuts 2d., With the 
unit fully assembled, the Shaft is ready to be 
rotated by a prime mover, through suitable trans 
mission means (not shown), Such as a coupling, 
multispeed transmission gears, belt, or Similar 
device which Inay be connected to the lower end 
62 of the shaft 6. As assembled, the sum of the 
areas of the ports formed by recesses 88 is pref 
erably equal to the area of the inlet feed pipe 3, 
thus insuring a steady continuous flow through 
the apparatus during operation. 

Referring now to Figure 7, it will be noted that 
in this embodiment of the invention the appara 
tus comprises a base element 99. 
stance, the base is formed with a concave Surface 
of preferably inclined at an angle of about 15 

degrees from the liquid receiving end a to the 
discharge end b. The concave surface 0. 
has a smooth portion Oc and a portion 02 
provided with seed material grooves running 
lengthwise over its concave Surface. An end plate 
97 is preferably provided to close the liquid inlet 

end Ofa of base 00 and is equipped with a shaft 
bearing 8. Suitable liquid inlet means are pro 
vided, such as pipe 89 adapted to feed material 
to the Smooth portion fic of concave surface 0. 
The fluid, after being treated, issues as an over 
flow from the discharge end Ob of concave Sur 
face 9 and empties into a trough 33 equipped 
with an outlet 04. Extending Vertically from 
the end wall of the trough 03 is a projection 05 
provided at its upper end with a grooved bearing 
Surface 06. 
A scraping and rippling member 0 is pro 

vided in this case, and preferably is formed as a 
section of a cylinder. It comprises two sector 
shaped end plates and f2 and a frame 3 
which separates the end plates by an amount at 
least equal to the length of grooves 02 in the 

In this in- ; 
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base 00. 

barely contact surface of base 0. 

8 
End plates and 2 are also pro 

vided with aligned shafts f4 and if S extending 
in opposite directions therefrom. Projecting up 
wardly from said scraping and rippling member 
and disposed transversely to the axis of the shafts, 
is an arm 6 adapted to be manually operated 
to oscillate said scraping and rippling member 

0. The arm may if desired be adapted for 
attachment to a suitable mechanical means for 
imparting oscillatory motion thereto. The arcu 
ate edges of the end plates and 2 are 
of substantially the same curvature as the con 
cave surface of and are adapted to hold on their 
external peripheries a series of spaced longitu 
dinal scraping and rippling elements 8, prefer 
ably in the form of Wires. 
This apparatus is assembled by merely Seating 

the shafts f4 and 5 of the Scraping and rip 
pling member ?o in bearing surfaces 06 and 
98, by which arrangement the elements if 8 just 

If de 
sired, the shafts 4 and 5 may be held in the 
bearings by cap members (not shown) or the like, 
or the entire scraping and rippling member may 

5 be mounted for spring pressed engagement with 
the seed crystal base. 
When operating this seeding device, liquid flows 

through pipe 9 to the smooth section Cfc of 
the concave surface Oi and, due to gravity, flows 
slowly down the inclined concave surface of in 
contact with crystal Seed material embedded in 
grooves 02. Through the reciprocating action 
of the elements 8 of the scraping and rippling 
member 9, the liquid in contact with the seed 
crystal surface and the crystalline material 
formed during such contact is Scraped or dis 
lodged from the seed crystal base. The treated 
liquid overflows into trough 03 and is conducted 
to storage through a conduit 4. 

Referring now to Figure 8, it will be noted 
that in the embodiment of the invention there 
disclosed, there is a movable seed base instead of 
a movable scraping and rippling means. This 
apparatus comprises a treating chamber 20 hav 
ing two walls 26 and 27, and a vertical plate 25 
projecting upwardly from the bottom thereof. 
Chamber 2) is thus Sectionalized into a liquid 
compartment f2 which receives the material to 
be treated from an inlet Such as a pipe 22, and 
a treated liquid compartment 23 equipped with 
outlet means 24. Rotatably attached to the 
end heads 26 and 27 of the chamber 20 is a 
drum 28 adapted for rotation by suitable means, 
such, for example, as the crank 29 or Suitable 
means adapted for attachment to an electric no 
tor or other source of power. 
Drum 28 has seed material grooves f30 pref 

erably cut as a spiral in its convex surface. The 
drum 28 has in contact therewith a series of 
elements f3 in the form of taut wires. 
The Scraping and rippling elements 3 are 

arcuately disposed in the trough and extend be 
tween the end plates 26 and 27 so as to con 
tact the surface of drum 28. 
The liquid to be treated is introduced into the 

compartment 2 from the inlet pipe 22. When 
the drum 28 is rotated it picks up a coating of 
the untreated liquid on its surface. This liquid 
is dislodged from the surface of the seed crystal 
material in the grooves f30 of the drum Surface 
by each of the wire elements 3 and thereafter 
is removed altogether from engagement with the 
drum surface by a scraping knife 32. The 
treated liquid collects in compartment 23 of 
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the trough 20 and is conducted to storage 
through a conduit 24. 
In preparing the seeding surfaces the grooves 

are filled. With crystalline material to form a 
crystalline surface of such character that nuclei 
of like crystals will form thereon when the device 
is in operation. Satisfactory seed surfaces may 
be obtained by moistening pulverized crystals and 
working the mass until it is converted into a 
thick paste. This paste may then be applied in 
such manner that the spiral groove is filled and 
the level of the crystal material is flush with the 
moving disc surface. The unit is then dried. 
A preferred procedure for the production of.a. 

seed layer of lactose is as follows: A hot, Con 
centrated lactose syrup is obtained by boiling a 
lactose solution at a temperature of about 220 F. 
to 240° F. until it contains no crystals. The 
syrup is then poured into the grooves and the 
xcess is wiped off subgtantially even with the 

disc surface. Upon cooling, the Syrup Crystal 
lizes and hardens in the grooves. Excessive 
moisture present is removed by applying heat as 
by placing the disc in front of a heating device 
Such as a set of electric lamps, a steam coil, or 
other suitable heater. 
The operation of the apparatus illustrated in 

Figures 1 to 6, inclusive, is as follows: 
Sweetened condensed milk, containing 74.5% 

solids of which about 8.7% may be butterfat, is 
first cooled to about 75° F. This may be carried 
out by any suitable procedure but preferably it 
should be effected by spraying in a vacuum cham 
ber. Thereafter, the procedure described and 
claimed in copending application Serial No. 
697.954, filed of even date herewith may be fol 
lowed. According to that procedure, the cooled, 
sweetened and condensed milk when about 70 
F. is punlped into the housing it through feed 
inlet 3 while the seed crystal-bearing discs 80 
are rotated at approximately 5 R. P. M. The re 
sult is that the milk fills the space in the housing 
: between the discs 88 and as it passes there 
between it connes in contact with the lactose Seed 
crystal surfaces. As the discs rotate, the material 
in contact with the surfaces of the disc is con 
tinuously scraped and rippled by the wires 55. 
Th milk flows in Wardly toward the center of the 
device and through the ports formed by the re 
cesses 88. The seeded milk enters the conduits 
86 and flows upward to the manifold 47 and out 
through the outlet pipe 39. 

Because of the fact that the discs 8 are of leSS 
diameter than the internal diameter of the hous 
ing 3, an annular space is provided adjacent the 
outer edges of the discs through which material 
to be treated may pass so that some material will 
enter simultaneously all of the Spaces provided 
between the discs. This construction provides 
what may be regarded as a plurality of parallel 
streams of flow. Obviously, the capacity of the 
device can be altered by varying the number of 
discs included therein. 
The most suitable temperature for the product 

being treated will vary with each process, prod 
uct, and degree of Supersaturation. For exam 
pie, sweetened condensed milk may be treated 
at temperatures of between 0° F. and 100° F. 
The only limitation upon the temperature to be 
used is that it should be sufficiently low to aSSure 
that a supersaturated solution is being pumped 
through the apparatus. 
The only limitation on the viscosity of the liquid 

that may be treated by the above apparatus is 
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10 
that the liquid must be capable of being pumped 
without undergoing a temperature rise such as 
would reduce the Supersaturation to a point out 
side of the preferred crystallizing range. If the 
liquid can be satisfactorily pumped in through 
the inlet pipe it will flow through the described 
apparatus without difficulty. 
The number of crystals per cubic centimeter of 

fluid constituting a product which has been sub 
jected to highly efficient seeding varies with each 
individual product. The process requiring the 
most exacting treatment and the highest crystal 
lizing efficiency in order to produce the greatest 
number of small crystals is that utilized in the 
production of sweetened condensed milk. 
:Crystals of more than 30 microns in length 

impart to sweetened condensed milk a sandy tex 
ture, and their presence is highly objectionable. 
Examination of samples of condensed milk ob 
tained on the open market show crystal content 
varying from between forty million crystals to 
four hundred million crystals per cubic centime 
ter, and also varying in size from 5 to 50 microns. 
The average size generally varies inversely as the 
number of crystals increases. By the above de 
scribed scraping method, truly impalpable crys 
tals, averaging in size from 2 to 5 microns in 
length and numbering as high as two thousand 
million have been produced in sweetened con 
densed milk. Condensed milk prepared by this 
process, upon ageing, does not develop any crys 
tals as large as 50 microns notwithstanding the 
fact that crystals of such size, while relatively few 
in number, are found all too frequently in com 
mercial condensed milk now on the market. 

It will be seen from the foregoing description 
that the seeding apparatus provided by this in 
vention is one capable of carrying out a continu 
ous seeding operation, and is one which is capable 
of accomplishing all the objects hereinabove set 
forth. 

It will be seen that whereas the cleansing of 
known seeding apparatus heretofore has been 
difficult, the new apparatus of this invention is 

5 readily demountable and is made up of units, 
every One of which is separable from the other 
whereby the same may be quickly and easily 
CleanSed. 
Seeding devices constructed according to the 

present invention are particularly useful for in 
ducing crystallization in viscous and Syrupy su 
persaturated solutions, such as sweetened con 
densed milk having an excess of dissolved lac 
tose, solutions formed by hydrolysis of startches 
having an excess of dissolved dextrose, or maltose, 
solutions of high sucrose content, honey, and 
similar solutions. 
Although the present invention has been de 

scribed in connection with the illustrated forms 
of apparatus, it should be understood that it is 
not to be limited to the devices described, as the 
same includes all modifications and equivalents 
as may fall within the scope of the appended 
claims. For example, by varying the arrange 
ment of the flow paths or by changing the design 
of the seed carrier discs of the device shown in 
Figures 1 to 6, inclusive, a part or all of the liquid 
being treated can be caused to contact the seed 
crystal bearing surfaces of any desired number of 
discs thus permitting arrangements which will 
cause the liquid to contact the discS in Series 
paths of flow or in parallel paths of flow or by a 
combination of both series and parallel flow 
paths, as may be desired. 
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What is claimed is: 
1. Apparatus for propagating and controlling 

crystalline development in Supersaturated Solu 
tions comprising a crystal bed member provided 
with a surface having alterations therein adapted 
to hold masses of crystalline material thereto, 
means for introducing amounts of Supersaturated 
solution to said surface, means for Scraping Said 
surface and for rippling through the SuperSatu 
rated solution during said scraping action, Sup 
porting means for said scraping and rippling 
means providing relative movement between said 
scraping and rippling means and the crystallizing 
surface of said crystal bed member, Said crystal 
lizing surface and said supporting means being 
So constructed and arranged as to provide a shal 
low layer of the supersaturated solution in non 
return flow across said surface. 

2. Apparatus for propagating and controlling 
crystalline development in SuperSaturated Solu 
tions a base element provided with a surface hav 
ing alterations therein adapted to receive and 
hold a quantity of crystal material to serve as 
seed crystals, means for conducting Said Solution 
to the Seed crystal Surface in shallow non-return 
flow, Ineans for conducting treated Solution away 
from said seed crystal surface and for maintain 
ing it separate from untreated liquid, a Scraping 
and rippling member associated with Said base 
element and adapted to Scrape the crystal Sur 
face thereof, Supporting means for Said scraping 
and rippling member providing relative move 
inent between said Scraping and rippling men 
ber and the crystallizing surface of said base ele 
ment so that Said Scraping and rippling member 
follows the contour of said crystal Surface. 

3. Apparatus for propagating and controlling 
crystalline development in SuperSaturated Solu 
tions comprising a base element provided with a 
surface having alterations therein for holding 
crystalline seed material on at least a portion of 
said surface, said base element Surface forming a 
course for the liquid to be treated, means for in 
troducing amounts of Supersaturated solution to 
said surface in a shallow non-returning layer of 
flow, a scraping and rippling member aSSociated 
with said base element mounted in contact with 
Said surface, Supporting means for Said Scraping 
and rippling member providing relative move 
ment between Said member and Said Surface of 
the base element to scrape the crystal forming 
surface thereon and to ripple through the shal 
low layer of SuperSaturated Solution undergoing 
treatment. 

4. Apparatus for propagating and controlling 
crystalline development in superSaturated Solu 
tions comprising a rotatable base element pro 
vided with a surface having alterations therein 
adapted to hold masses of crystalline material 
thereto, means for rotating Said base element, 
means for introducing amounts of supersaturated 
Solution to said surface, means for Scraping said 
Surface and for rippling through the SuperSatu 
rated solution during said Scraping action inci 
dent to the rotation thereof, said base element 
and said scraping and rippling means being So 
constructed and arranged as to provide a shallow 
layer of the SuperSaturated solution in non-re 
turn fiOW acroSS Said Surface. 

5. Apparatus for propagating and controlling 
crystalline development in Supersaturated solu 
tions comprising in combination, with a source of 
Supply of Said solution, a treating Zone across 
Which the Solution is adapted to flow in non 
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12 
presenting a crystal propagating surface having 
alterations therein for the retention of Seed crys 
tal material as part of the treating Zone; a 
scraping and rippling element extending to SWeep 
said crystal propagating surface; means for Con 
ducting a shallow layer of SuperSaturated Solu 
tion across said surface in a unidirectional flow 
from the source of supply toward the discharge 
end of the zone, and supporting means for Said 
scraping and rippling element providing relative 
movement between the scraping and rippling ele 
ment and said crystal propagating Surface. 

6. Apparatus ior propagating and controlling 
crystalline development in SuperSaturated Solu 
tions comprising, in combination with a source 
of supply of said solution, a seed crystal retain 
ing member having a surface with alterations 
therein for the retention of seed crystal material, 
a feed system for introducing amounts of Super 
saturated solution to said member, a scraping and 
rippling element for sweeping the seed crystal 
surface of said retaining member, means provid 
ing relative movement between said scraping and 
rippling element and said seed crystal member, 
said element and member cooperating to provide 
a shallow layer of the supersaturated Solution in 
non-return flow across said crystal Surface of the 
retaining member. 

7. Apparatus for propagating and controlling 
crystalline development in Supersaturated Solu 
tions comprising a plurality of Crystal bed mem 
bers provided with surfaces having alternations 
therein adapted to hold masses of crystalline 
material to form at least a portion of Said Sur 
faces, said members being juxtaposed. So as to 
provide a relatively narrow space therebetween 
for the fioW of solution extending over Said Sur 
faces, a plurality of narrow elements extending 
over Said Sulrfaces and between Said Surface 
members to SWeep over and Scrape the latter, 
Supporting means for said elements, means pro 
viding relative movement between said elements 
With said Supporting means and said members, 
Said crystalizing Surfaces of said members and 
said supporting means therefor being so con 
Structed and arranged as to provide shallow 
layerS Of the SuperSaturated Solution in non 
return flow across said surfaces. 

8. An apparatus for inducing crystallization of 
a crystallizable component from supersaturated 
Solutions comprising a housing, means for intro 
ducing these Solutions into said housing, a ro 
tatable shaft disposed in said housing and 
mounted for rotation therein, a series of crystal 
bed members provided with surfaces having al 
terations therein adapted to hold masses of 
crystalline material, Said members having at least 
a part of their Surfaces slightly convexed so as to 
present Crystalline material as at least a part of 
Said convex surfaces, said members having 
aligned passages therethrough providing con 
duits, and means for Scraping said surfaces and 
rippling through said supersaturated solution 
during said scraping action, Supporting means for 
Said Scraping and rippling means holding said 
latter means relative to said crystal bed members 
SO as to provide shallow layers of supersaturated 
Solution in non-return flow across the surfaces 
of Said members. 

9. An apparatus for inducing crystallization of 
a multiplicity of Small crystals of a crystallizable 
component from a SuperSaturated solution there 
of comprising a housing, fluid inlet means into 
Said housing, a rotatable shaft arranged in said 

recyclic course; a Seed Crystal retaining member 75 housing and having one end journaled in said 
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housing, said shaft being attached to a prime 
mover for rotating the shaft, a Series of discs 
mounted on said shaft of greatest width at the 
hub having the upper and lower faces slightly 
convexed between the periphery and hub and 
having spirally arranged grooves in said faces 
adapted to hold crystallization-initiating ma 
terial, aligned bores in Said hubs forming fluid 
outlet means, a series of interceptor means Con 
posed of two concentric rings joined by metal 
wires of a length slightly greater than the crystal 
lization-initiating Surface positioned between 
each consecutive pair of discs and having the 
wires riding in contact With said convex Surface, 
and a manifold carried by Said housing and com 
municating With Said Outlet means. 

10. An apparatus for inducing crystallization 
of lactose from Sweetened condensed milk, com 
prising a housing, means for introducing the 
Sweetened milk into Said housing, a rotatable 
shaft arranged in Said housing and having one 
end journaled in said housing, said shaft being 
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attached to a prime mover for rotating the shaft, 
a Series of discs mounted on Said shaft having 
upper and lower Slightly convex faces and spirally 
arranged grooves in said faces adapted to hold 
Seed crystal material, said discs having aligned 
bores forming liquid conduits, a series of scraping 
and rippling elements composed of two con 
centric rings joined by metal wires mounted with 
in the housing, said wires being in contact with 
the Crystal bearing surfaces of said discs, and a 
manifold carried by said housing and communi 
cating with said discharge means. 

PAULE, SHARP. 
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